Studies on the role of iron in zinc toxicity in chicks.
The interaction of dietary iron and zinc was studied in chicks. Zinc was found to be more toxic in iron-deficient animals than iron-supplemented animals as measured by hemoglobin concentrations and growth. Analyses of the kidney and liver for iron and zinc were carried out. As the level of iron was increased from 0-1000 ppm supplementation, the concentration of liver zinc increased. The organ levels of iron were decreased as the dietary zinc levels were increased from 0-5000 ppm. Radioisotope studies using 65Zn revealed that the iron content of the diet did not affect absorption of zinc. Administration of the isotope, either in an intestinal segment or intravenously, resulted in more zinc being taken up by the liver in the iron supplemented animals. This was especially noted when the ratio of the isotope in liver to that in the blood was compared. Gel chromatography of kidney and liver homogenates revealed that iron deficiency resulted in less zinc being eluted in a volume characteristic of metallothionein compared to homogenates of organs from iron supplemented animals. The results indicate that iron-supplemented animals have a greater capacity for sequestering zinc on metallothionein than do iron-deficient animals. Conversely, iron-deficient chicks were more susceptible to the effects of zinc toxicity than are iron-adequate chicks.